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ABSTRACT 

1 he Çalta vertebrate locality bas yielcled a rich fauna which contains nine 

species oFrodents and one lagomorph. Kight rodent species had been descri- 

bed in detail in a prevtoiis paper (Sen 1077). The prcsciK paper describes 

rie>v material and provides soine rcmarks on ihc .systctnatic and phylogcnetic 

relationships of these uua in the lighr of recenr knowledge on tbe .sysrematics 

of rclared groups. Rôdeurs are dominated in immber ofindividiials by a ger- 

bil Pseudomerioncs tchahdemh and a spalacid PliospaUx WfH'oiHni. This paper 

also describes the Oiba lagomorph wbicb h rcprcscntcd in tbe nmerial by 

more ilvan one bundred spécimens. Tbe Çalta lagomorph bckmgs to a new 

taxon of Oeboronidae, Ochotonoma anaîolmi n.g. n.sp. Its affinities with 

oiber taxa, as vvell as ihc .systcmaiic.s of .some généra and species of 

C')cbotonidae are discussed. In addition, this note présents a bistorical review 

ol rcsearch undertaken at Çalta since ks discover)  ̂in tbe 19S().s. 
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RÉSUMÉ 

Le gisement de vertébrés pliocènes de Çalta, Ankara, Turquie. 4. Rodentia et 

Lagomorpha. Le gisement de Çalta a livré une riche faune contenant neuf 

espèces de rongeurs et un lagomorphe. Huit des espèces de rongeurs avaient 

été décrites en détail dans une précédente note (Sen 1977), Te présent arricle 

décrit les nouvelles découvertes et apporte quelques remarques sur la systéma¬ 

tique et les rapports phylctique.s de ces taxons à la lumière des connaissances 

récentes. La description d'un nouveau genre et d’une nouvelle espèce de lago- 

morpbe complète Létude de ces deux ordre.s. Les rongeuns sont dominés en 

nombre d individus par un gerbillidé et un spalacidc. Le lagomorphe de 

ÇaJta représente un nouveau taxon d'Ochoronidae, Ochotonoma anatolica 

n.g., n.sp. Ses affinités avec d’autres taxons, ainsi que la systématique de 

quelques genres et espèces d’Ochotonidae sont discutées. Cet ariiclc présence 
également un bLstorique des recherches eftectuées à Çalta depuis la découverte 

du site. 
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INTRODUCTION 

In a prcvioLis papcr (Sen 1977), I dcscribcd tlic 

rodents from Çalta collectcd during the ficld 

Work ol 1972 to 1974. Sincc 1977. 1 revisitcd 

this loc.ility scvcral rimes and tound additional 

material, incliiding rodents and lagomorphs. 

Among the new inarenal, twor specimens repre- 

sent a specics of rodents that was not reported in 

the previou-s study. 

The aini ol fhis papcr is to providc somc systc- 

macic and phylogcnctic rcinarks on the prcvioiis- 

ly dcscribcd Çalta rodents and to desaibe the 

newly found glirid [Myoïnimus eliomyoïdes). In 

addition to rodents, the Çalta launa includes ati 

ochotonid lagoinorph which is represented by 

more than 100 specimens, It bclongs to a new 

taxon rhat I describe here in detail and compare 

with other lare Neogene and Quaternar}' ochoto- 

nids. 

In addition» being the editor ot the “Çalta 

monograph" and also onc of ihc main players in 

paleonrological research ai Çalta and its envi¬ 

rons, I présume ihar it would be uselul to give a 

historical analysis ol previous studies on ihe 

Çalta localiiy since its discoverse 

In this systcmatic study. mcasurcmeius arc given 

in millimétrés. The length ol the looth is its 

maximum value along the longitudinal axis, and 

the width is the maximum value below tbc 

occlusal surface, at right angle to the longinidînal 

axis. When two tneasurements tT the width are 

given (Ochotonidae), tliey reprexetu the greatesi 

width of the trlgonidc and lalonide i*e.specfivcly. 

To describe the dental morphedogy of the Çalta 

ochotonid, the nomenclature of Ljpez Martinez 

(1989) is preferred (Fig 1)^ AH specimens are 

illustrated avS being from the right side, except in 

figure 5; the leh ones are inverted and their 

labels are underlined. 

HISTORICAL ANALYSIS 

“Çalta  ̂was First applicd as rlie namc of this Idssil 

locality by F. Ozansoy (1955). The site was dis- 

covered by this author between 1951-1953, 

when he was working wilh a MTA team 

(Minerai Research and Exploration Institute of 

Paraflexus 

Lagicone 

Mesial 

hyperloph 

Protocone 

Hypoflexus 

Fig. 1. — Nomenclature of the occlusal pattern in Ochotonidae ; 

A, right P3: B. right p3. 

furkey) lo study the geolog)' ol the area between 

the towns ol Kazan and Ayas. Ozansoy did not 

excavate this locality, but collectcd a few speci¬ 

mens already appearing on the surface, 1 lis main 

wtu’k in this area was the study of mammalian 

humas from the Sinap Formation which crops 

out some 5 lo 15 l%m east o( Çalta. Ozansoy 

excavated several rnammal localities, between 

1951*1953 and larer between 1956-1957, in 

deposits ihat hc dated as late Miocene and 

Pliocène around the villages ol Yassidren, 

Sogucak, Sarilar and Lvci, ail situated east ol 

Çalta. Mc prepared his dissertation thesis on the 

material hc collectcd in this area, and hc dclen- 

ded it in the University ol Paris in 1958. The 

main résilies ol this work wcrc pubTished in a 

monograph (Ozansoy 1965). In this publication 
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(Ozansov 196'>: 17). hc mcndoncd a short list ol" 

species he kïund at Çalta: ^'Equits stcnonis Cochi, 

Antilope g. et sp. indet., Carnivore g. et sp. 

inder.’' He also noted thaï the continental depo- 

sits ar Çalla are stratigraphically équivalent ro rhe 

Upper Sinap Sériés of the Sinup l'epc area, some 

15 km casr of Çalta. In the Upper Sinap Sériés, 

he collcctcd in the 1950s a (auna wiih Hquns. 

B;iscd on thèse assumptions, he dated the Çalta 

lücality as Villalranchian. The maierial derernii- 

ned as Eqtius ùie}ionis Ironi Çalta is at présent 

exhibieed in the Natural Hisiory Muséum of 

Ankara. Il consists ol a nietatarsal and a lîrst pha- 

lanx which belong in fact ro a robusv Hipfuirion. 

in 1967. Irom May ro Septembet, M l'A organi- 

zed a canipaign ot excavations in rite Sinap lepe 

area, under the leadership of O/an.soy, to collect 

mammalian fossils for a future Natural Hisiory 

Muséum at Ankara. As M'fA  staff, I. lekkaya 

and I pariicJpated in this field work. During the 

summer of 1967, \vc e.vcavatcd four rich mam- 

mal localities along the siopes ol Sinap lèpe. and 

a few orhets in the ravines and small hills in its 

vicinirv. More chan twenty local workers were 

eniploved to dig. In June 1967, 1 visited, toge- 

rher with O/ansoy, the locality ol Çalta. and \vc 

observed boncs on cbe surface. In July 1967. a 

srudent of Ozansoy, Ccrçek Saraç excuvated this 

locality alone duriugabtuit iwo weeks in order co 

préparé lus master thesis (Saraç 1968). The 

material he colleeted is housed in the MTA col¬ 

lections at Ankara. 

During the summer of 1969. MTA organized a 

new canipaign of excavation in the localities of 

Incinü and Kav.tkdere which are situated some 

5 km ea.st ol Çalva. F. O/anstiy. 1. Tckkaya, 

E. Kapran and 1 conducted this work, which las- 

red rwo monrhs. We visired Çalta once more but 

did not collect fossils. 

In 1972, H. Heini’/ and l . Ginsburg obraîned an 

authorization intm rhe MTA to undertakc 

paléontologie excavations in '‘Villafranchian" 

localiries of the Ankara région. M. Gürbüz and 1 

were asked by rbe direccor of the MTA to accom- 

pany tliem. During ail the month of july 1972, 

this team w'orked in the sector of Sinap lepe and 

at Çalta. We began excavations in the localitv of 

Gavur Tepe (= Upper Sinap Sériés), previouslv 

found by Ozansov (1965) and known by a small 

fauna with Eqnus After one week of 

excavation, K. fleinr/ dedded to abandon this 

locality becvuise of the scarcic}' and frugmcniary 

State of fossils. Hc asked me îf 1 knew anoiher 

Villafranchian localirv in the région, and I indi- 

oued rhe localit)  ̂of Çalta. Wirh rhe hcip ol three 

local workers, w'e excavated rhis Uïcalicy during 

TW'o weeks, and exrr.icted an important quaniiry 

of fossils. Tlie essenrial part of rhe large mamma- 

lian remains dcscribcd in various paper.s that 

figure in rhis monograph cornes from thèse exca¬ 

vations. 

in August 197.3, F.. Ueintz and I went ro Çalta 

for a half-day visit and colleeted some fragmenta- 

r}' spccimens in the .scree of previous excavations 

and fiilcd a sack of sédiment to w'ash. 

In August 1974, rhe MTA allow’^cd me to work at 

Çalia, togerher wirh F. Arsian from that institu¬ 

tion. During ftfieen days, w'c colleeted about 

50(1 kg of sedimenr, and screen-washed it for 

small maiTimals. 

Beiw'cen 1973 and 1976, i prepared mv "thèse de 

T cycle" on the roilenr fanna from Çalta, and 

defended it jimc !4, 1976, ar rhe University 

Paris \d. I his .sludy was publisbed in 1977. 

In mid-scventic.s, Çalta was vi.sited by Prof. 

G. Demarcq from rbe University Claude- 

Bernard at Lyon. A fcw' spccimens lie colleeted 

arc in the collections of ibai university. 

In 1975 and 1976, a team from M I A under the 

leadership of I, lekkaya stiidied stratigraphie 

relation,sbips of Neogene continental deposits 

berween Kazan and Ayas. Paleontologists from 

M l*A  cxcavated .several localities in the area, 

including Çalta where during ftfreen days rhey 

colleeted small and large mainmals (Tekkaya et 

al. 1977; Saraç 1994). Their spccimens arc sio- 

red in the M I A collections. Ç9f this material, a 

fragincncary skull of Hipparion  ̂some cranial 

remains of Cairnivorâ and Bovidae and a molar uf 

glirid arc included iti tlie related papers of the 

presem vttlume. 

Befw'cen 1989 and 1995, an inrernational team 

carried oui integrared geological and palcontolo- 

gical rcsearch oii Neogene deposits in the area 

northwest of Ankara, in the frame of tlie 

“International vSiuap Project” organized by 

M. Foreclius (Helsinki), J. Kappchuan (Austin, 

Texas) and B. Alpagut (Ankara). Marginal to this 
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project, m Jiine 1^)94 and |une 199'>, 

J. Kappclman>J. P. Lunkka, D. Elcartaiid 1 work- 

ed in rhc Çalra reginn lo srudy rhc strarigraphy 

and sedimentolog)' of Neogene dcposirs. Diiring 

this periodi sve ako sanipled a section of 195 ni 

across clic fossil loc.ilit)' for magncrosrrarigraphy 

and took samples for palynolog}-. The rcsulrs of 

stratigraplîic (jbservarion.s and sedirnentologic 

analyses arc presenccd in ihis volume by Lunkka 

et al. Samples taken for magnccostratigraphy 

hâve been analyzcd hy J. Rappelman ar the 

üniversity of l'exas. Il appeared lhat inosi 

samples are remagnerized pmbably because ol 

the tecronic deformation of rclaicd deposits. 

Thus il was not possible ro obtain a rcliable pola- 

riry succession for the Çalta .section, l'he eight 

palynological samples I coliccted in and around 

the Çalta mammal locality were analysed by 

N. Conibourieu-Nelioui (CNRS) ar the 

Üniversity Paris VI. but they untonunarely rurn 

out to be stérile. 

Since the 1972 excavation, severaF papers bave 

been published toi preliniinary re.sults, ft)r 

amphibians and repiiles, one .species of H'ippa- 

rion and rodents (Glnsburg et al. 1974; Sen et ai 

1974; Ilcint/. et ai 1975; Rage & Sen 1976a, b; 

Sen & de Bruijn 1977; Sen & Heine/. 1977; Sen 

Rage, 1979; Sen 1975, 1977. 1978). The 

material colletied lïeiwcen 1972 and 1974 and 

studied lïy rhe comributor.s of the présent volu¬ 

me is stored in the collections of ihc Laboratoire 

de Paléontologie, Muséum national d'Histoirc 

naturelle, Paris. 

SYSTEMATIC STUDY 

Order RÜDENTly\ Bowdicli, 1821 

Pamily MURIHAK  Gray, 1821 

Genus CVwmy/flwyy de Giuli, 1989 

Cenh^alomys magpius (Sen, 1977) 

Castillornys magnm Sen, 1977. 

The main characters of this species are: on Ml,  

the cusps tl and i3 hâve strong posterior spurs 

connected to t5, tl situated notably backward 

from t2, tl bis and t2 bis well-developed, the 

cusps of second and tliird lophs ail connected to 

form a perfecr garl.ind: M2 with a rounded tl, 

not bilübed as in Oaitaaoniys and with four 

roots; M.^ wirb t8 connected to t6; ml wirhout 

anreromedian cuspule, and ml and ni2 with 

médial spur issuing from the entoconid and 

direcred anreriorly (see Sen 1977 for deiailed 

description). 

I initially included this species in the genus 

Castillomys Michaux, 1969 becau.se of its simila- 

ritics with C. crusafofUi Michaux. 1969. C. crusa- 

fnnti wa.s at that time the unit|uc species of 

Casiillütnys, well-knovvn in Ruscinian locnlicies of 

Southern l^rancc and Spain, and aiso from 

Maritsa in Cîrcece (de Bruijn et uL 1970). Later 

on, .several new taxa were described as nevv sub- 

species (C. cnisufonti gracilii van de Weerd, 

1976) or new .specie.s ((2 wargarilue Antunes et 

Mein, 1989; C. rivât Martin Suarez et Mein, 

1991). De Giuli (1989) attributed to a new sub- 

geiius and new specie.s the ricli material from 

Brisighella-l in northern Italy: C (Centraimnys) 

beNeriititii. 

d'he incrcasc of fossil documentation on 

Castilltanys and on supposcdly relatcd taxa provi- 

ded lhe opporrunity to review the systcmarics of 

ihis group, and thus Martin Suarez & Mein 

(1991) propo.sed a new classiUcaiion. Following 

thèse authors, al| the western European popula¬ 

tions arc included in four species of Castillomys: 

C. gmcilii, C. criisafbntiy C. rivas and C margari- 

tac. rhese authofs aIso demonstraced that the 

Hrsr rhree species probably form an anagenetic 

lineage in Southern France and Spain, ranging in 

lime from the laiest Mioeene to carly 

Pleisrocene. C. rnargaritae from the latcst 

Miocène of Portugal is considered as helonging 

to a iincage apart. 

Vlartin Suarez & Mein (1991) stared that 

Ce?itra/omys should be considered as a distinct 

genus wirli  rwo species: C bcnericettti (type spe¬ 

cies) and C nuignus. Centralomys is characterized, 

according to these aurhors (Marrin .Suarez 

Mein 1991: 68) by *'Teerh with voltiminous 

cusps. Anreroconid of ml symmctrical. Power 

molars vvitli  broad labial cingulums and reduccd 

longitudinal spurs. Upper molars with weak lon¬ 

gitudinal connections. M2 with four roots”. In 

my opinion, the clear distinctive characters of 
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Centralomys are ihe larger si/e of molars in coni- 

parison to chc équivalent âge CastiUomys species, 

the présence of four mors on M2 and the weak 

longitudinal spiirs on lower molars. The other 

distinctive fearures thaï Martin Suarez ^ Mein 

(1991) used arc ai Icast jrartly shared witli  

CiJstillomys Tluis, the cusps aa- not much 

less voluminous in CnstHlomys tvuuifouti, ihe 

anteroconid lias symmelrical cu.spids in C. yinci- 

lis and its shape is variable in other spccies, a 

broad labial cingiiliim of ml and m2 is often 

présent in C crusafonti and even niueh more in 

C rivas  ̂and the longitudinal connections on 

Ml are nor stronger in C. gincilts and C. emsa- 

fonti than in Centralomys magnm. 

The material from Mariisa (Isic of Kliodes) and 

from Develi (western Turkev) thaï I attributed 

(Sen et ai 1989) to a new spccies nf Caslillomys 

should belong, according to Martin Suarez & 

Mcin (1991) to Ociilarunnys. Tbev (ustibed rhis 

attribution noting ‘"tbe tl placcd very fit  back- 

wards, often isolatcd from t5. and sometimes 

connected to tS by a longitudinal crest”. In fact 

the position of tl is very variable in the Maritsa 

population, and the general pattern and the size 

of teeth from Maritsa are very similar m the 

Brisighella-1 population that de Giuli (1989) has 

abundantly illustrated. VC'Tatever the systematic 

assignment of the Maritsa and Develi materials, 

rhey are obviousiy doser to Cdstillomys and 

Centralomys tban to any other muiid. 

Ail  these rescmblanccs are probably indicative of 

some phylogenetic relatiunshlps belween the 

vve.stern turopeaii CastilUnHys and its eastern 

European and Aiuuolian relatives. In western 

Europe, chc populations attributed ro Cnstillomys 

hâve been recoriled in more than rwenrv localL- 

tics. On the other hand, Castillomys-Wkc' 

murids are known in onc locality in Italy 

(Brisighella-1). one localiry in Creecc (Matitsa) 

and rvvo localicics jn lurkey (Develi and Çalta). 

This partiy explains the reason why difficultics 

arise in the identification of diagnostic characters 

that allow iinambiguoUvS spécifie and generic dis¬ 

tinctions. For a better statement of rhe syscema- 

tics of Castillomys and CastillomysAW^e popu¬ 

lations, and of chc phylogenetic rclationships 

between different taxa, more material and more 

detailed analyses arc needed. 

Genus Occitanornys M\c\\2,\xx^ 1969 

Occitanomys sp. 

Six isolared reerh from Çalta are referred to this 

species. In si/e, they are .similar to Centralomys 

magnus from Çalta, bu? rhey differ in iheir mor- 

pliology: Ml is' widened and lias a cicar antero- 

lingual norch between il and ti, and tl is 

sitLiatcd backwanis, clo.se to i5, and connected to 

its flank by a spur; il  bis very srnall; t4't8 

connection strong; on M2 tl is bilobed* Lower 

molars of this spccies are unknown ai Çalta. 

Af the rime 1 descrihed Oeeitanomys sp., rhe 

genii-s was resrricted to western Europe wirh 

O. brailloni Michaux, 1969 (ïype species, 

Ruscinian) and O. adroveri ( Lhalcr, 1966) from 

the middle-late rurolian. Van de Weerd (1976) 

pullcd down this genu.s with bis new species 

O. sondaari from the carly ruioliaii of Spain. In 

the mcancime. de Biui)n (1976) referred with 

somc doubt to Oeeitanomys two new spccies 

from the midtilc-lale Turolian localities in 

Greecc. This genus was also menfioned ac Samos 

S3 and Maraincna in Grcece, and Kavurca in 

lurkey (Black et al, 1980; van der Meiilen 6c 

Kolfschoten 1986). Van de Weerd (1979) atiri- 

buted to Occitanomys brailloni some remains 

from Btolcni.iis-3 (MN15, Cireccc). More rccent- 

ly Storch (1987) referred to Occitanomys a late 

Mioccnc species Stephanomys'^. pusillus Schaub, 

1938 from Inncr MongoÜa. 

Such .1 wide géographie distribution, from Spain 

to China, is cpiite cxceptiunai for a murid genus. 

One can reastmaldy wonder if the grouping of 

ihcsc spccies in the saine genu.s may in fact be 

duc to a parallcl évolution of some morphologi- 

cal features. In southwescern Europeun popula¬ 

tions, whicli arc con.sidercd as dcrivcd from 

Prugonomys hnpanicus Michaux, I9'^l (Mdu et 

al. 1993; Michaux cl al. 1997), the cvolutionary 

rrends arc the increasc of stephanodoncy and die 

réduction of the posterior ciiigulum on MI and 

M2, the tibis more frequent in thèse molars, rlie 

widening of Ml, the strengthening of the t3-t5 

connection on Ml and in some extern on M2, 

and the réduction of the posterior heci on ml. 

The âge of the specimens from Çalta fils well 

with such a scenery since their morphology cor- 
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responds to rhat of lattr Turolian and Ruscinian 

popularions from Spain and Southern France. 

However, rhe other spec'ics dcscribed from the 

Turolian localities of Greece and Inncr Mon^olîa 

hâve a mixture id suggesiedly primitive and deri- 

ved cliaracter.s. Ctïi'iscqucntlyi it is not easy lo 

ideniify lineagc.s including different spccies. "l'hU 

study is not aiined to ;inal)W rlicir phylogcneric 

relationship.s. Il is now obvious th;U OvdtiVîoi/iyi  

is not endemit to wp.stern F.urope. butwas repre- 

sented in a wide area across Kurasia, and has a 

long history than previousiy supposed. 

Genu.s üricntiilomys 

de Rruijn er\an der Meulen, 1975 

Orieîitalomys gaUiticus (Sen, 1975) 

Euxinomysgadticus 1975: 318. 

This species was described in detail in Sen 1977. 

Çalta is the unique locality in Anatolia with 

OricHtalomys Anoiber species, O. similis, was 

l'ound in the Odessa catacombs in Ukraine and 

Tourkohounia-I in Greece (Rruijn üt van der 

Meulen 1975). 
The représentatives ot this genus in liast Asia are 

apparently more abund.nu than their relatives in 

eastern Europe. .Storch (1987) rccordcd O. shni- 

lis ar Ertcmre (Inncr Mongolîa) which is also the 

oldcsr locality with Orieutalomys. The other spe- 

cies reffrred to this genus, O. sihïriais. ü. ttdifga- 

mis and O. schitnbi  ̂are tuily known in ea.stern 

Asia (Erbaeva 1976; Tjutkova &: Kaipova 1996; 

Storch 1987). According to Storch (1987), 

Chardtnomys ]Acob$ 1982 is a iunior syno- 

nym ol Oyimtttlomys. This hypothesis is rcjcctcd 

by Flytin (1997). Chardhwmys is rcprcscntcd in 

Norrb Cbincsc localiries with three specics spaiv 

ning in age from rbe late.st Mioccne to carly 

Pleistoceiie. In my opinion, although Orieuta- 

lomys and Cdmtdinomys represent different géné¬ 

ra, their molar patrern présents many cominoii 

characters Icading ro suggesr chat tbey are proba- 

bly derived front a conimon ancestral stock. The 

available data show tbat Orienralomys is mainly 

an Asiaiic taxon known since the lacest Miocène 

in Inncr Mongolia, and emigrated to western 

Asia and eastern Europe during the Pliocène. 

Qcïxus. Apodemus\\àup ̂1829 

Apodernm dominans Kretzoi, 1959 

Although very common in almost ail Pliocène 

small inammal locaiiiie.s ail over Europe, and 

exce[*tionâlly in Notth Afnca and Asia, this spe- 

cics is poorly represented at Çalta (four molars; 

Sen 1977). Ils h'pc locality is a fissure filling  in 

1 lungarv, Csarnoia-2 (MNI5)- I bis spccies is 

characteri/ed as a middlc-sized Apudonus, with 

Ml and M2 having a constant t7 and cusps of 

second and third lophs formiitg a complété gar- 

lund, Ml with its rypical amygdaloid outlinc, ml 

with anieronicdian cuspule, and lowcr molars 

wich very wcak or absent longitudinal crest. The 

dimensions of ihe Çalta spécimens arc within the 

range of variation of A. dominivis rhat P;isquier 

(1974) reviewed Iront sever.d European IMiocene 

localities. In the Acgcan area, the occurrence of 

this species was metuioned in n dozen localities 

(van der Meulen 6i Kolfschoten 1986). 

Family C]ui( i rit)AI*  Murray 1866 

(îenus Alcsocricetns Nehring, 1898 

Mesocricetxis sp. cf. M. prhnitivus 

de Rruijn, Dawson et Mcin, 1970 

Since I described this species in 1977, no other 

Pliocène Mesocricetus has been rccordcd. lit the 

Çalia population, Ml bas antctoconc with rwo 

distinct cusps; the connection.s hetween the four 

main cusp.s of upper molars. particularly on M2 

and M3. are srmng; mesolophs and mcsolophids 

arc of medium size or even absent on ml; nt3 is 

as long as m2. 

The type locality of A/, prhnitivus is Marirsa on 

Rhodes T-slancI, Greece. It is similar in si/.e and in 

general pattern of leeth to the Çalta population; 

the main différence hetween ihcse iwo samples is 

tltat tltc ridges Citunccting ihc cusps of upper 

molars arc stronger ai Mai'irsa. 

Ali füssil and livlng représentatives of 

Mesocricetus Avt resiricted co the area hetween rhe 

Balkans and Middie Easr. i Itc extant Anatolian 

species M. brandîi (Nehring, 1898) is known 

since the ntiddlc Miocene. 
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Family Gi:rbii_M1>AK Alston, 1876 

Genus Pseudomeriones Schaiib, 1934 

Pseudomeriones tchaltaefisis 1977 

57% of che rodent remains from Çalu bcloiïg ro 

rhis species. It is characreri/ed by its srnall size, 

narrow First upper and lowcr moFars, altcrnaiion 

of cLisps and cuspids on Ml. ni I and m2, 

straight mesosinus on M2, and shallow protosi- 

nusid on m2, very reduted third niolars which 

rotally lack ihe anren4oph(id). 

Ail  these derivcd characters imply char the Çalia 

population represents the more evoivcd. and aiso 

srrarigrapbically rbe* youngest species of 

Pseudorncriofies. ] havr to note that the oldcst 

représentatives of ihis genus bave been menrio' 

ned from che laie Vallcsian localicies of Kalekoy 

and Karad/ü in Central Anatolia (Siîmengen et 

al. 1990) and tbe youngest onc lias been mentio- 

ned by long (1989: 1Û5) from die locality of 

Shuimogou in Gansu, C^blna. daicd as "'Pliocène 

supérieur ou début du Pléistoccne inférieur\ 

I hc Çalia species was (irst described as a new 

subspecies (»f P tibbrevintus (Teilhank 1926), and 

later on, it was raised lo tbe species level (Sen 

1983). In ihe rneantinie. several localiiie.s in 

Greece, lurkey and Afghanistan yicided more 

rcmains of Pseudomeriones (Sen 1977, 1982. 

1983: Armour-Brown et ni 1979; Black et al. 

1980; van der Meulen Üsi Koliscoten 1986; Sen 

et al. 1989). Conscqucntly, the cvoluiionary 

trends of tbe dentition in tliis geniis bccame bet- 

ter known. 

Ar présent, five species are teferred to 

Pseudomeriones in the lime range of late Vallesian 

to late Ruscinian. The lace Vallesian material, 

from the localities of K.ilck6y and Karadzü in 

Centra! Anatolia is siill undescribed (Sümengen 

et al. 1990). Three spcüe.s are kiinw'n in Tunilian 

localities; P ahhreviatus, P pythagonisi P lait- 

dens (sec Seti in press). P abbrtvïatus was aIso 

found in the eurly Pliocène of Pul-e Cbarki in 

Afghanistan (Son 1983). l’hc two exclusivcly 

Pliocène species arc P rhodius and P fcbahaensis 

from Greece and Tiirke>' 

The gentis Pseudomennnes lias a very wide géo¬ 

graphie discribuiioii since it is found in Cliina, 

7'urkmenistan, Afghanistan, Turkey, Greece, 

Czeck Republic and Spain. Most localities are in 

China, Afghanistan, ‘Purkey and (jreece, Srmnge 

is its occurrence in the Czeck Republie and 

Spain, one tooth in each coimtry in faunas consi- 

dered close to the Turolian/Ruscinian boundary 

(Fejfar I leinricb 1990: Agusti 1989, 1990, 

1991). F-ven more srrange is the fact thar ihese 

two teeth compare better in size and in pattern 

wi(h P. ahbreviatus from King-pn-fou in China 

rhan vvirh any orher population. 

Proni the late Vallesian to the late Ruscinian, the 

dentition of Pseudomeriones undergoes changes 

that can bc interpreted as cvolunonary trends: 

the First and second upper and low'er molars 

become nanxnver, and the third molars are redu- 

ced: cusps and cuspids become alternate on Ml,  

ml and m2; the shape of the ml anteroconid 

hecomes symmetric;il and rriangular; the mesosi¬ 

nus of M2 hcctimes shorrer and rransverse; the 

anterosinu.sid of m2 hccornes redueed; third 

molar.s loose the anttTülüpli(id). 

In spite of incncasing data on tins genus, its ori- 

gin and phylogcnctic relationsliips with other 

gerbillids reni.iin obscure, and this led Toiig 

(1989) to chissify Pseudomeriones as Gerbilhdae 

incertae eedis. 

Because of it.s wide géographie distribution, 

Pseudomeriones is a usefui tool for hi{)chronologic 

corrélations heiween ilie localities of East Asia, 

AfghanivSian and the Aegean area. 

Family Arvicolidae Gray, 1821 

Genus Minwmys M’à\oY, 1902 

Mimomys davakosi van de Weerd, 1979 

In 1977, I described the Ç.iUa A//7//o;/7vj as 

A/, gratilis (type locality at Csarn6ta-2 in 

Kungary). M. gravilis is a ct)mmon species of 

“Csarnoliair (late MNI5 and e:u'ly MN16) loca¬ 

lities in Central Eurtjpe (Fejfar & lleinrich 

1990). Van de Weerd (1979) erected the new 

species A/, davakosi from the eatly MN15 locali- 

ty of Jholemais 3 in northwçsterii Grcccc; this 

locality aiso includes Occitanomys brailloui, 

Apodemus doniinans ̂Rhagapodimiis frequens, 

Micrarnys kozaniensis and Caswr fiber., showing 

clcarly central and western European affinities. 
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Van de Weerd ti al. (1982: Ilü) suggesced that 

the Çalta Miaiomys fus better wiili  AL davakosi 

than M. grneilis “judging by tlic size and the 

height of rhe enamcl f'rce area oF rhe M,”. Ir is 

true thar rhe size of the Çalta specimens is glo- 

bally larger chan in A/. ginciUs from Csarn6ta'2, 

and rhe Çalta spedmens hâve srronger roots. 

From the latéral view, ml from Çalta has very 

low enamel free aiea, as is in M. davakod from 

Ptolcmais 3 and A!, occuanits from Apolakkiu 

(Rliodcs Island, Greccc). 1 he line cd the enamel 

free area is much more sinuous (advanced) in 

Csarndta'2 ml. ’Fhe flarness of rhis line is indi¬ 

cative of a primitive stage of évolution in arvico- 

lid phylogeny. AL ocdtaau ̂is ruied ont because it 

differs from M. davakosi (Ptolemais 3 and Çalta) 

in having anreriorly curved lingual reentrant 

iolds on ml. t^s rransverse lingual lolds in 

M. davakosi. Apart from iis type locality, 

M. davakosi is known at Çalta, Serrat-d’en- 

Vacquer in France (Meln & Aymar 1984; 

Bachelet 1990) and Villalba-Alta i, Arqiiillo  3 

and Sarrion-2 «n .Spain (ivjlar e////- 1990). 

Radulcscu Samson (1989) hâve .idifTcrcnt opi¬ 

nion. Tliey referred ro Aliatomys rnotdnvicus 

Kormo-s, 1932 the spécimens from Çalta and 

Ptolemais 3, tbus cemsidering M. davakosi as a 

junior synonym of A/, moldaviciu. The larrerspe- 

cies was First described from Malusteni (Romania) 

based on a lower jaw belonging lo a very old indi- 

vidual wilb worn ml-ni3. Radulcscu & Samson 

(1989) reporicd lo ihis specics anorher lowci jaw 

wirh damaged ml-m2 and a Ml from it.s type 

localirv. Moreover, irom the localîries oi Musaid 

and Etulia in Vloldavia, some othei ivmuin.s hâve 

bcen described as M. moldavicus respecHvely hy 

Aleksandrova (1986) and Shiishpanov (198S). I 

did nor see rhese last tvvo papers. According lu 

Radulescu & Samson (1989: 47). Mintomys Iront 

Çalta ‘*possessing soinewhai higlier dentine tracts 

and a bcclcr dcvelopcd ml relative to m2, a-pre- 

sents a more advanced form in the framc ot 

M. moldavicus. l'he recth frum Çalta seem ro be 

close (alchough probably more primitive judging 

by the upper molars which arc ihrcc-rooccd) ro 

the corresponding middie-sized Afimomys spéci¬ 

mens at Etulia (dominance of tlu- cwo-rooted 

condition in M3)''. 

The opinion of Fejfar et ai (1990) is radically 

différent; they considère that the Vlalustcni spe- 

cies should bc included in the genus Promimomys 

because it is vciy similar, if  noi totally idcntical, 

to Promimomys cor Kretzoi, 1955 winch is 

known by a surface finding ml near the 

Csarn6fa'2 ffssure filling  în Hungary. latr them, 

the présence of Alimomys~\\kc arvfcolid at 

Malusieni is not proved, and consequently the 

spécimens from Ptolcmais 3 and Çalta, characie- 

rized hy their mimomvian dental feaiiires, belong 

to a different taxon, A/, davakosi, 

My opinion is thar the scanty srare of the type 

materiaJ refened ro Ai. moldavicus and P. cor is at 

the origin of this dehate. As long as a new mate- 

rial with welFpreserved fresh teeth is nor collec- 

ted from M.ilusreni and Csarnôra-2, the 

systemalic position ol these specics will  rcmain 

imsoivcd. For ihc time heing, 1 prefer the attri- 

huiion of the Çalta AJimomys ro Al. davakosi 

because of the grcar rcscmblanccs of the samples 

irom Çalta and Ptolcmais 3. 

Family SPALACID.M- Gray, 1821 

Genus PliospaLixYjoivcvo^  ̂1932 

Pliospalax macoveu (Simioncscu, 1930) 

Prospalax macoveit Simioncscu, 1930: 21,22, 

This is the second most abundant rodent species 

of Çalta with 16% of reinaïus. In 1977, I repor- 

led frum this locality iwo spccies: Pliospalax 

macvidi and P compositodotuus. Laier exarnina- 

üon of spécimens and their compvtri.son with 

Ollier living and fossil .spalactds providc évidence 

iliai die iliree leeih deteimined as P composho- 

dotttus are in faci fresli m2 of P. luacoveii. In 

Pliospalax and Spalax. ihe atiiition notably 

modifier ihc occlusal pattern of recth, because 

shallow syncltncs, such as rhe anterior and poste- 

rior reentranr folds, betome enamel islands or 

even disappear when teeth are worn even only a 

lirrle. 

Since I described this species in 1977, no new 

record of Pliocène spalacid has been reported, 

nor any other study on their sysremarics and 

phylogeny has bcen published. Ir is morphologi- 

cally supported that the genus Pliospalax îs the 
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probable ancestral stock toi the extant Spalax. 

Ail  fossil and living spalacids are known in terri- 

tories from Ukraine to Egypt, including the 

Balkans, Greece, Turkey and lhe Middie East. 

Consequenrly, tliey are considered as typical local 

forms of this area, as to sonie extenr is the geniis 

Mesocricetiis. 

Family GliRIDAF l’honias, 1897 

Genus D)yom 'îmus Kretzol, 1959 

Dryomimus eliomyoides Kretzoi, 1959 

(Hg. 2) 

Matériau — Two M2 (ACA-1158 and 1159): 
l.lOx 1.19-and 1.15X 1.22. 

Fig. 2. — Dryomimos eliomyoides Kretzoi. 1959 ; A, M2 (ACA- 

1158); B, M2 (ACA 1159). Scale bar: 1 mm 

During the excavations made ar Çalta in 1976, 

Tckkaya et al. (1977) collected one M2 of a gli- 

rid (ACA-1 159; MTA collections). In 1995, T 

found another M2 (ACA-^1158) screen-wa.shing 

one sac of .seclinient. I licse twu isolated M2 

clearly belong tu iMyomimlnae Daains. 1981 

bccause ot their concave occlusal .surface, reduced 

number of tiges, absence of endoloph, etc. Ttiese 

molars hâve four main lophs and a posterior cen- 

troloph. The anteroloph is not connected ro the 

endoloph, nor lu the paracone. l he posterior 

ccntroloplï rcaches alnio-st half of chc tooth 

widih. l’hc occlusâl paiicrn fies with morpho- 

type B of Dâams (1981), which is tecorded in 

Myomiminae slnce rhe early Vallesian 

(Pedragueras Ile in Spain), and bcconies more 

frequent in Ruscinian and latcr âge localiiies 

(Daams 1981). Scvcral gênera arc included in 

this subfarnily among which lhe characiers of the 

Çalta spécimens fit  wirh that of Dryomimus. le is 

hitherto represented by one species, D. elio¬ 

myoides from C.sarn6ra-2 (type locality, Kret/.oi 

1962) and Tourkobounia-l (Daams & de Bruijn 

1995). l he general features of its dental pattern 

lcd tbese aiithors to consider it as a descendent of 

Myomimus. Çalta is therefore the third locality 

where this spccîes is recorded. 

Order LAGOMORPllA Brandt, 1885 

Family OCHOTONIDAE Thomas, 1897 

Genus Oebotonoma n.g. 

Type species. — Ochotumnm avnudka n.sp. 

EiA"MOEOGV. — A combincd namc from Ochotom 

(pika) and nornae (nomadic) bccause rhis taxon is 
found beyond rhe cxrant distribution of ochotonids. 

Species IWi l.Lini  n. — Ochotonoides csamotanus 

Kretzoi, I 962 (Csarnrita 2 and Ciupercenî-2), 
Ochorofiotdes sp. (Apolakkia) and Ochotonoides primi- 

Zheng c/Lii I982 (Songshan). 

DlAtiNOSlS. — Sinall to middle-sized ochotonid. On 
p3 ynteroconid is large, with one or iwo anierîor 
flcxids niled with cemcm, or ai leasi with deprc.s.sions; 
proiollexid and paraflexid widi smoorh enamel bor¬ 
dels. P2 with one anrerior flexus. M2 with a sirong 
posterolinguul proces.s. 

Diei-EREN'I lAL DlACNOSl.S. — This new genus differs 
from Ochotonn l.ink, 1795 by rhe prc.scnce of flexids 
filled with cernent on the anceroconid of p3, deeper 
protoflexid and pilrallexld, and wijened .nifcroconid, 
but resemhics ihis genus in having rfianguLir shafTcd 
p3. Oi'hùtooovîa differs froin JdwLiaomys Erbajeva, 
1983 bv the anccroconid-protoconid connection 
which 15 much more lalnal in iHis lasi genus. and 
consequently the paraflcxid is deeper and ptotoilevid 
shoncr. Morcover, Püola^omys p3 generally lacks 
ccmented flexids on the anteroconid. l'he species 
ateributed to riioU^omyi are laigei than Ochoionoina. 

Proocbowofl KJiomtnko. 19] 4 hiis simple antemeunid 
on p3, nnd in ihis il rescmbles Orhvtouu more ihan 
any oiher genus. Orhotonoidn Tcilhard et Young, 
1931 includes Jarge-sized species with p3 in which 
enumcl is plicated along rhe protoflexid and para- 
llcxid, and ris atucroconid is wide with a labial angle 
forming a .strong *'colonette” which excends in width 
beyond the protoconid. 

Ochotonoma anatolica n.sp. 

(Figs 3-7) 

Ochotonn nntiqua PidopUtshko, 1938 - Sen 1977: 92. 
-Sen & Rage 1979: 157- 
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Table 1. — Measurements of upper and lower teeth of Ochotonoma anatolica n.g. n.sp. from Çalta. Asterisk indicates that for inci- 
sors, “length” is antero-posterior diameter, "widlh”  is transverse. 

Teeth Length 
Range X 

N Width 
Range X 

11* 1.02-1.40 1.20 11 1.63-2.03 1.82 
I2* - 0.54 1 - 1.09 
P2 0.64-0.74 0.69 3 1.13-1-66 1.42 
P3 0.96-1.25 1.08 10/8 trig. 1.23-1.78 1.45 

8 tal. 2.00-2.73 2.30 
P4, Ml  1.11-1.33 1.24 10/9 trig. 1.83-2.61 2.18 

1.40 10 tal. 2.05-2.37 2.29 
M2 1.20-1.57 1.39 11/10 trig. 1.64-2.29 1.99 

8 ta!. 1.72-2.05 1.90 
il*  1.03-1.29 1.17 3 1.56 1-72 1.68 
P3 1.12-1.63 1.41 15/14 1.06-1.78 1.48 
p4, ml. m2 1.29-1.75 1.57 32/39 trig. 1.38-1.84 1.65 

tal. 1.37-1.87 1.65 
m3 0.60-0.75 0.69 8 0.95-1.30 1.14 

Ochotonoides csarrwtanus Krcczoi, 1959 - Terzea 

Boroneant 1979: 179, fig. 4. — Terzea 1997: 655, fî^. 3. 

Holot^tr. — Righr lower jaw with p3-m3, ACA- 

1001, Figs 4 A, 6A. 

PARATVPts. — One premaxilla wkli fl and II, 12 iso- 
lated 11,3 P2, !() P3, Il  3 P4 or M !, 11 M2, 12 other 

lower jaws wich varions or wichout cheek teeth, 6 il.  

13 p3, 22 p4 or ml or m2, 3 m3. Ail  these spccirncns 

are numbcrcd from ACA-1002 to AC]A-1105. 'Phey 

are preserved in rhe collections of the Muséum natio¬ 

nal d’Histoire naturelle, Paris. 

Type [OCAI.ITY. — Çalta, Depammcnt of Ankara, 

Turkey. 

ETYMOl.OCiY. — From Anatolia, the home country of 

the species. 

Measurements. — Sce table 1. 

Diagnosis. — Small-sized ochotonid. p3 with, in 

addition to three main flexids. addilionnl flcxids on its 

anteroconid. Anicroconid triangulat shaped and widc- 

ned; ic is connected cenrrally to the irigonid complex 

by a narrow enamei bridge. The pauern ol the antero¬ 

conid t.iriable in having labial and lingual 

grooves (witbout cernent) or flexids (with cernent). 

Mesoflexid occasionally présent. p4, ml and rn2 simt- 

lar in size and .shape. 

Differenj lAi OIAEÎNOSIS. — O. csunwtamis p3 differs 

from O. unatolica n.sp. hy iis deeper and wider para- 

flexid, it-s transverse protofiexid: the hypoflexid of this 

species penerrates lingually more than halfof the lalo- 

nid width. O. primitîvus differs by its larger size and 

p3 elongated. 

Description 

The only fragment of upper jaw is a left pre- 

maxilla on which II and 12 are preserved. The 

curve of the upper diastema and ol 11 i.s as in 

Uving Orhotoim, On cheek rcerh, the cernent fills  

onl)^ reentrant folds, and i.s ab.seni ei.sewhere on 

toorh faces. 

The First upper incisor is‘ sirongly curved. Its 

anieritït groove is rather deep; it divides the shaft 

into rwo unequal parus, rwo rhird lareral and one 

third rnedial. The médial wall of this groove is 

steep and high while the latéral one is gently 

rcamclod and low. 

riic second upper incisor is placed ventrally to 

the fifst one. Us section is elliprical. 

F2 has one anterior ficxus which is directed 

toward the posreroUbial angle. 4'he lingual face is 

marked by a more or less strong ridge. The shaft 

of this cooth is cun^ed backward and labially, 

On P3, the mesial hyperloph covers rwo third of 

the mesial face. The paraflexus is IJ-shapcd. The 

metasryle and metaetme form the Ihghcst parts of 

the occlusal surface, i hc hypoflexus is modera- 

tcly wide and variably deep. In one IÇ3, il is 

double lolded in its inner part, whÜc In seven 

others ic is simple. The sliaft is curved labially. 

P4 and Ml are formed ol iwo lophs separated by 

a deep hypoflexus which almost rcaches the 

labial margin. C3n P4, the anterior ajid posterior 

lophs are of almost equal width, while on Ml  

the posterior loph is narrower. The shaft 
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Fig. 3. — Ochotonoma anatolica n.g. n.sp. from Çalta: A. fragment of premaxilla with 11 and 12; B, C, P2; D-G, P3: H, I, P4; J-L. M2. 
Scale bars: A. 0.5 mm: B-L. 1 mm. 

is CLirved labially, but not as much as P3. 

M2 rescmblcs Ml in its j;ctieral outline, but ir 

diffcrs in having a postcrolingual proccss. l'his 

process firsr occurs in a tiny form in die mîddle 

Miocène geniis Belkîona. and in later tiincs il  

characteri/e.s rhe généra Proachotana, Plhlagornys, 

Ovhotonoîcles and Ocbtnomi. Other oebotonids 

lack this process. l'hc hypollexus does not rcath 

the labial margin, but h ends very near to it. Tbe 

posterior lopli i.s narrower than the atuerior one. 

The shah i.s curved labially, and .slighriy distorted 

posteriorly. 

Thirteen fragmentary lower jaws are preserved. 

The angle between horizontal and ascending 

ramus is mcasured on one specimen as 125“. ITe 

horizontal ramus rcachs its maximum depeh 

below ml (range, 5.09-5.92; nican, 5.59; N, 12). 

rhe diasîema is short (4.16 mm in AC>A-1()()1 

and 5.25 mm in ACA-I003). On the lacerai face 

of the mandible, chere are nvo mental toramina, 

one below p3 and the other below m2, both ncar 

the ventral border. Morcover, several smaller 

foramina occur l'elow ])3 and some below ml. 

1 he lower incîsot ends below ml where it forms 

a srrong ventral bulge. 

Another foramen is situated just behind m3 at 

GEODIVERSITAS * 1998 • 20(3) 369 



Sen S. 

the base nf thc ascending ramus. On ilic rncdial 

face, üie end o> thc incisor forms a protubcrcncc. 

The mandibular füranien is wide and dorso- 

ventrally elongaled; it is situated at the anrerior 

end ot thc mcdial masscteric fossa. The coronoid 

process is very rcduced; it is a trace on soine spé¬ 

cimens, and a liny process on othcrs. 

The hîwcr incisor ts slightly ciirvcd. les cross sec¬ 

tion is almost trianguUir. Only thc anrerior face is 

covered by cnamel. 

p3 is the mosr charactcristic looih of the ochoto- 

nid dentition. The shaft is curved posterlorly and 

lingLially. Seen Irom thc labial and lingual sides, 

ail reentrant folds are Pilled wirh cernent un their 

rvvo rhird upper pari whilc iheir onc-third lowcr 

part bas no cernent, lhe occlusal surface has a 

triangular shape, wiih a generally wide distal 

edge: however, thc distal edge may bc Icss wide 

in somc specimens. The rano widrh/length varies 

from 0.77 to I.I7 witb an average ol 1.03 (n, 

M). The occlusal surface is eut by rwo labial and 

onc lingual persistant folds. The hvpttflexid is 

M'idc but not deep; iv docs nor reach the longitu¬ 

dinal axis of the rooth. The proroflexid is narrow 
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and deep. The parallcxid is placcd symmetricnl 
to the protoilcxid, but il is niorc tr.insversc. The 
mesoflexid is variable in importance: it is deep 
(three spccimeris), shallow (onc spccimen) trace 
(one spccimen) or absent (ninc spccimens). Its 
occurrence is not rclatcd to ihc âge of the indivi- 
dual or to the dcgrcc ol attrition sincc il occurs 
ail along the shaft. (n spécimens wirh a trace or 
no mcsoflcxid. the mctaconid-entoconid com- 
plcx forms a widc surface. J he anteroconid is the 
most variable part of the p3 pattern. It is more or 
less vvidened. I be ruimbcr of folds on the ancc- 
roconid is variable: one spccimen lias r\vo folds 
filled with cernent; (Ive specimen.s bave only onc 
labial foltl and anoiher one bas only one lingual 
fold witb cernent; on nine spécimens, ibere are 
labial and lingual grooves but the former i.s shar- 
per, These folds and gro<we.s are continuou.s ail 
along the shaft. 
p4, ml and m2 are formed ol two lophids (trigo- 
nid and talonid) joincd wirh cernent. The trigo- 
nid is losange-shaped vvhile the talonid has a 
triangular occlusal ourline. The shafts of these 
teerh arc not curved. 
m3 has an almiist triangular occlusal outline. It is 
narrower rhan tlie preceedîng teeth. Its shaft is 
curved backward. 

COMPARISON 

The Çalta ochotonid is a small specics in compa- 
rison to other members of this family. However, 
it is quite variable in size since it displays about 
30% of différence between the smaller and larger 
individuals (sec p3 on table 1), but no bimodali- 
ty in rhe dimen.sions td teeth. The occlusal mor- 
phology of cheek teeth also displays some 
variation, but wirh ail intermédiare States. Pot 
these raisons, the Çalta ochotonid population is 
considered to represent a single species. This spe- 
cies shares many dental pattern characters with 
the following taxa. 

COMPARISON WI TH (k/wfonn Unk. 1705 

This is the unique exiani geims of Ochotonidac. 
Its présent day distribution envers the areas from 
Iran to southeastern Russia, and nortliwestern 
North .'\merica. Prbajeva (1988, 1994) retains, 
as belonging lo this genus, Cweniyrtvvü hving and 
twenty fossil species. The oldest représentatives 

Fig. 5. — Ochotonoma anatolica n.g, n.sp. trom Çalta. left p3 
(ACA-1015) in occlusal (A), labial (B), lingual (C) and distal (D) 
views. Scale bar: 1 mm. 

of Ochotona, O. lagreli Schlosser, 1924 and 
O. minor Bohlin, 1942 are known from rhe latest 
Miocène of China. During the Pliocène and 
Plei.stt)cene, several species are reeugnized in Asia 
and some others in Euro|ie (see F.rbajeva 1988, 
1994). rhe species referred to this genus are 
small-, to middic-sized, with p3 ol simple occlu- 
sal pattern, indeed, on this tooth, the anteroco¬ 
nid îs gcncrally small, triangular or roundcd in 
shapc. and it lacks cemented flcxids that occur in 
Ochotouoiflfs and Ochotonoma n.g. Ilowcvcr, 
some species of Ochoiona, such as O. laprli 
Schios.SLT, 1924 from the Latc Miocène of China, 
O. autiqua PidopÜcbko, 1938 from the late 
Pliocène ol Ode.ssa calacomhs and the Central 
Asian extanl species O. aljnna (Pallas, 1733) hâve 
on die p3 anteroconid some labial and occasio- 
nully lingual dépressions, as ou some .spccimens 
from Çalta. Qiu (1987:- 388) memitmed duit in 
O. Ligreli “about 24% of specimens show a small 
but visible persistent fold in the anterior part of 
the unrcroexiennal [old'\ Neveriheless, if  some 
species of Ochotomi hâve antcroexiernal and/or 
aiucrointernal folds on chc anteroconid, it is in 
fact a shallow groove not filled wiih ccmcnr. In 
the .species referred ta the tiew genus 
Ochoiommuh thèse folds may be deep and filled 
with cernent. 
Anoiher characTeristic of Ochotonoma is lhe shor- 
ler diastema of the mandibic. Phe index “length 
of the diastcma/length of the p3-m3 alveoli”, cal- 
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Fig. 6. — Comparison of mandibles: A. B, Ochotonoma anaîolica n.g. n.sp. from Çalta (A. ACA-1001: B, ACA-1003): 
C, Ochotonoides complicidens (Boule efTeilhard. 1928) from Shamar, Mongolie (coll. M. Erbajeva. No. 970/500). Scale bar: 1 cm. 

culated on ten different extant .'îpecie.s, varies bet- 

ween 0.56 in O. koslovi (Bücbncr, 1894) co 0.85 

in O. àlphuU both Asiatie Üving speeies. This 

index is caleulated on the type specinien of 

Ochotofiorna arunolica n.sp. as 0.52. This indi- 

cates rhat ihc Çalta xpccies bas a .shorter snout 

than is usual in Ochotona. 

Comparison vx^i i h Proochotona Khomenko, 

1914 

Khomenko (1914) erected the new taxon 

Proochotona eximia hom the late Miocène 

(MN12) of Tarakiia, Moldavia, because of the 

similar pattern of p3 lo Ochotona. Imt its grcai 

âge wiih respect to ull previously known speeies 

of this gciuis. l.accr on  ̂Lungu (1981) described 

P kalfeme from Kalfa (MN9) in Moldavia, and 

Erbajeva (1988) referred to P e^imia some 

remains from the late Miocene localicies of 

Gucinii Perclct and Kanal Irt}'sh in Kazakhstan. 

There arc no notable différences between the 

dental morphology of Proochotona speeies and 

those of Ochotona. For example, the pattern of 

p3 is idcntical in P exiniia (type speeies) and 

Ochotona antiqua Irom the Odessa caracombs. In 

atiy case, the speeies referred to Proochotona dif- 

ler from Ochotonoma n.g. in the simple pattern 

ol iheir p3 anteroconid. 

Comparison WtrH Pliolagontp Erbajeva, 1983 

The type speeies ol this genns is Proochotona 

gigas Argytopoulo et Pidoplichka, 1939 Irom the 

late Pliocène of Odessa calacombs, Ukraine. 

Erbaeva (1988) aiso included in this genus 

Uchotonoides kujalnikensn lopachev.ski et Skorik, 

1977 and Topaehevski et 

Skorik. 1977 from late Pliocène localiiies ol .sou- 

ihern Ukraine. Agadjanian ik. Erbaeva (1983) 

described soine other materials from northern 

Kazakhstan as PUolagowys cf. kiijalnibensis, This 

genus is characteri/ed by its p3 with rriangular 

shaped anrcrotxmid, connected to rhe prtnoco- 

nid. in Proochotona. Ochotonoides. Ochotonoma 

n.g. and Ochotona. the anceraconid is gencrally 

connected ccncrallv to the proroconid-metaconid 

junction, and thus the protoflexid and paraflexid 
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Fig. 7. — Comparison of lower premolars and molars of species attribuîed îo Ochotonoma n.g. and Ochotonoides Teilhard ef Young, 
1931 ; A, Ochotonoma anatolica n.g, n.5p. ^rorti Çaita. p3-m3. (ACA-1001 holotype): B, Ochotonoma csarnotanus rom Csamota-2. 
p3 (holotype, after Kretzoï i962); C, Ochotonoma analohcaUom Ciurperceni-2. p3 (after Terzeafi Boroneant 1979): D, Ochotonoma 
sp. from ApolaKkia. p3 (afler Van de Weerd et al. 1982) E, Ochofonoides compliciden& from Shamar Mongolia. p3*m3 
(coll. M. Erbajeva. No. 970/500). Scale bar: 1 mrn. 

are equal in dcpth. In Pliolagornys ̂the antcro- 

conid-trigonid connecrion is labial, and conse- 

qucntly, che protoflcxid is very reduccd while rhe 

paraflcxid is deep and tiften V-shaped. Hnwe\'er, 

Pliolagomys kiifidniken^is shares a derived cliarac- 

ter wirh Ochntonomn tii having labial and lingual 

dépréssions (or even some flexids Hlled with 

cernent) on p3 anteroconid. T’his fearure secms 

to be a parallelism thac appcars in sevcral 

lincages. 

Comparison wrm Ochotonoides Teilhard et 

Young, 1931 

The type species of this genus O. compVicidem 

(Boule Teilhard, 1928) is a largc-sized .species 

quitc cotnnion in late Pliocène and early 

Plcistocene localiries of Past Asia (China, 

Mongolia and ea.stern Russia). Its p3 has a corn* 

plicated pattern in having widened anteroconid 

with a labiailv'dcvelopcd '^second coloncttc  ̂and 

thus forming an independent lophid, plicatcd 

enamel along the protoflexid and also often 

along the paraflcxid, onc or rwo deep flexids on 

the anteroconid, and the lack of rhe mesoflexid. 

From this species, 1 measured one p3 trom 

Shamar (4.55 X 4.47) and two others from 

Beregovaya (4.66 x 4.47; 4.33 x 4.47), hoth 

localities in the TransbaikaI area (Fig. 7E). 

Several other species were reported to this genus. 

Among them O. boblini F.rbajcva, 1988 from the 

laie Pliocène ol Kirgiz Nur-2 in Mongolia is 

noiably smaller (p3, 2.7 x 2.5 iu Erbajeva 1988: 

82) than O. aanplicidens. The unique p3 ilIusTra- 

red by this aurhor has ,i trctoibshaped anrero- 

conid bccausê of the presence of rwo deep flexids 

filled w'ith cernent, as in O. copiftlieidens. 

flowever, there is no labial development of the 

anteroconid, nor enamel pheation along the 

protoflexid and paraflexid. This is obviousiy a 

priminve .vpecies of the Ochotoumde<, lineage. 

From the late Plîoccnc oi Kiikbay locality in 

Kazakhstan. Agadjanian &: l'-rbajcva (1983: 63, 

fig. 13) referted some speümens to Ochotonoides 

conipPiadens. 1 (owever, che inaierial chey illustra- 

ted scems to be heterogenuus since it conrains 

oiie p3 {op. eit., fig. 13'1 ) having the rypical cha- 

racTcrs of O. complicidens, but four other p3 

(op. rit., figs 13-4 to 7) arc inuch smaller and 

hâve a less cornplkatcd occlusal pattern (narrow 

anteroconid and genvly plicated protoflexid and 

paraflcxid). These last four p3 cannot be actribu- 

ted to O. complicideyis. From the same locality, 
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Tyut’kova (19‘)2) tiescribecl a new species ai 

Ochotovoides progmshnts. and illusrrated nvo p3 

(dimensions: lengrh 2.20-2.25. width 2.20- 

2.25). This auchor did noc mencion if  the matC' 

rial studied by AgadfiUiian and Erbajeva (1083) 

and later by herself (1002) is the same or net. 

Nevertheless, the attribution of the Kiikbay 

ochotonid ro a new species is justified. In spite of 

its name. it is rlearly less derived than 

Ochotonoides comphcîJens ̂in having smaller 

dimensions. Icss plicated protolîexid and para- 

flexid, and only onc deep fold on ihc anieroco- 

nid. The general eharacters of p3 boni Kiikbay 

fit well with Ochotonnidesy but differ from orher 

ochotonids suth as Ochotoniu Proochotoriiu 

Plîolagomys and Ochoumoma n.g.-, in ail these 

généra, the si/e is smaller, the p3 antcroconid is 

narrower, and the enamel lacks plication along 

the protoflexid and paraflexid. 

COMPAKISON Wiril  orilEK S]>P,C:iKS AITIUBUTPD 

lO Ochoumomti n.g. 

Ochotonoides primitiviis Zheng et I.i, 1982 from 

the late Miocene ol Songshan ((îan.su, China) 

was considered by Qiu (1087) as a probable 

junior synonym ol Ochotonn Ligrcli Schlosser. 

1924. Its atiriburiun to Ochotonoides is cerrainly 

doubtfid because oi its small size (p3: 1.80 x 

1.80), the laek tif  enamel ph'ciïtion along rhe pro- 

toflex'id and paraflexid. its narrower antcroconid, 

the présence ot one renou.s labial flexid on îhe 

anreroetmid, and the small '‘second colonetre". 

Morever, die uïiit|ue p3 available hxs a trace of 

mesoflexid. Qiu (1987; 391) is lighr in stating 

that ''Oilwionoides pnrniiiuus does not corres¬ 

pond in principal structures to the dragnosis of 

Ochotonoides'. The characrers menrioned above 

Ht better with rhos’e of Oi honotoma n.g., 

although this .species is a liule larger than the 

specimens from Çalia, Csarndia-2 and 

Ciuperceni-2. Its svnonymy widi Ochotona Ligreli 

cannor bc deiended because the lacter spccics is 

smaller, lacks such a complicared pattern on the 

p3 antcroconid, and p4, ml and m2 arc Icss dif- 

ferentiated in size than in O. lagreli in which 

these reetii diminish in size posreriorly. 

Theretore, this species is tentatively included in 

the new genus Ochotonoma. 

(3ne right p3 from Cs;triu)ra-2 (MN15. 

Hungary, Fig. 7B) was atrributed by Kretzoi 

(1962) to a new species, Ochotonoides 

csarnotiVuis. Although the drawing of Csarnôca-2 

specimeUv as given by Kretzoi (1062, fig. 6), is 

obviousiy rough, it can be observed that ir 

belongs to a small-sized species (p3‘ 1.48 x 1.37, 

after Terzea ik Boroneanr 1970), the anteroconid 

is widened and ir has rwo amerior Hexids. 

Despite the pauciry oi rhe material from 

C'sarnüta-2, this .species cantioi hc included in 

Ochotonoides because of its small size, lack of pli- 

cation in the protoflexid and paraflexid and its 

short second lalual “colonefte". The characters 

menrioned ahove are sliared wirli  the new genus 

OchotoHontiX ro which I attribute this species. 

I lowever, O. csaniotanus differs from the Çalta 

species in rhe followingcharacrers: 

deep and wide paraflexid, vs shallow and nar- 

row one al Çalta: 

- deep, iransvcrse protoflexid, vs short, posterior- 

ly-dircctcd one at Çalta: 

- narrow metaconid-cntoconid complex, vs a 

wide one in Çalta p3s; 

- lack of me.soflexid, vs a variable mesoflexid on 

some Çalra p3s- 

Terzea ik Boroneanr (1970) and Terzea (1097) 

referred to rhis species a few other specimens, 

including one P2 and three p3. from 

Ciuperceni-2 (MNI5, Romania, Fig. ”C). 

According to rhe measuremenrs taken on the 

illusirations in Terzea (1097), rhe dimensions of 

p3 (1-43 X 1.43, 1.37 X 1.39, 1.39 X 1.26) are 

very .similar lo thaï ol boih C.sarnôia'2 and 

Çalta. On ibc other hand, the pattern of p3 from 

CiLiperceni*2 compares berter wirh thar of Çalta 

rhan Csarn6ta-2 because its anreroconid is narro- 

wer than at Csarn6ra-2, with une labial deep and 

one lingual shallow (Icxids, ibe shape and the 

depth of procollexid and paralexid arc similar. I 

suggcsi ilie attribution of üic Ciupcrceni-2 speci¬ 

mens to Ochotonoma anatolica n.g. n.sp. 

Van de Weerd et al. (1982) referred to 

Ochotonoides sp. rwo upper incisors, onc P2 

(0.77 X 1.72), two P3 (1.06 X 2.74, 1.00 x 

2.27), one P4 (1.23 X 2.33). one M2 (1-4Z x 

2.22) and one p3 (1.78 x 1,55) from the late 

Pliocène (late MN15) ol Apolakkia, Rhodes 

Island, Greece. The size of rhese specimens is 
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slighriy l;irgcr lhan chose ln>in Çalta, Csarn6ta*2 

and Ciurpeni-2, but iiutably snialler than chose 

of OchoUnwides species. P2 (roen Apolakkia dif- 

fers from chut of Ochotonoides in being shorter 

In Ochotonoîdci comfdkhienu the anccrior h\’pcr- 

loph oi P2 is strongly-developcd anteriorly; in 

conrrasr rlic Apolakkia spécimen lus short anie- 

rior hypcrioph, as at Çalta and (aurpeiii-2. The 

unique p3 from Apolakkia (Pig. 7D) is disdligui- 

shed by its wide anteruconid which bas a deep 

anterolabial fold (Üled with ccmeiil, and its 

“second colonel te'’ i.s more dcvcloped labially 

than the proioconid. l'his last fcaturc is typical 

for Ochtuo/widti. while in somc Çalta spccimens 

there is a trend to extend latcrally, However, tins 

p3 differs from Ochamioides în havmg Icss folded 

anteroconcd, sniooih enamel along the proto- 

flexid and pârâflexid and small size. In morpho- 

logy, upper incisons, preinolars and molars sharc 

the same characters with the Çalta spccimens. 

The similarities of ilic  Apolakkia ochotonid with 

that of Çalta are greaccr than with any 

Ochotouoidt's, Thus, il is referred lo the new 

genus üthoto-uonuu and ic prohably represents a 

nesv species ol ihis gciius. 

The sysiemaiics of ochotonids is based pn the 

pattern of p3. For most généra and species, the 

characters of the skiill, mandihie and orher teeth 

are not given in the rclated rtierariire. For rhese 

reasons, tentative analyses of the pliylogenetic 

relationships between ochotonid gênera 

(Erbajeva 1988, 1994) only used the p3 charac- 

ters. Becausc of the limiced nature of informa¬ 

tion on ses'cral taxa, particularly rm the species of 

ProochotoriiU and on O. csnrnotiVtik  ̂and O, pri~ 

mitivns  ̂a new phylogenetic analysis is not 

undertaken in the présent snidy. However, it is 

obvions that the new genus (kholonoma shares 

many characters wiih BelLitnftiU Proncbntona ̂

Pliolagomys ̂Ochotonoides and Ocbotoiiit, and is 

therclorc considered as bclonging ro chJs group. 

CONCLUSIONS 

After ihe présent study, the Çalta fauna includes 

nine species of rodents and one ochotonid lago- 

morph listcd as: 

MURIOAI:  

Ccfitmlornys }mgfius (Sen, 1977) 

Occitnnomys sp. 

Apodemiis dominam Kretzoi, 1959 

Oyioitalomys galatkiis (Sen, 1975) 

CuiOn'IDAK 

h'iesocrlcetus cf. primitivus de Bruijn et al., 

1970 

GkRBII.I.IDA].  

Psettdomeriones tchaltaemis Sen, 1977 

ARVICOI IDAl-.  

Miniomys dttvakosî VAXX  der Meulen, 1979 

SpAI AdIMi-  

Pl.iospala.x manweü (Simionescu, 1930) 

Gliridai*  

Dryomimxis eliomyoides Kretzoi, 1959 

Oc:HOTONinAK 

Ochoîonoma nnatolica n.g. n.sp. 

l'his list shows that the number of rodent and 

lagomorph species at Çalta is only mnderately 

diverse compared to similar âge faunUvS in wes¬ 

tern, centrai and northeastern Europe, l'his is 

prohably related to some environmental and cli- 

matic laccors, since mosr Çalta faunal éléments 

indicate grassland and opten woodland végétation 

and seasotial temperate cliinate. 

I his association fias a niclring-pot composition 

because it includes species with Huropean and 

Asiaric aOlnities together wirh local forms. The 

local forms are Mesoerketm .uid Pliospalax' sirice 

rheir past and présent hisiory remains limited to 

rerrifories hetween rhe Balkans and the Middle 

Last. I he taxa with Luropean alfinities are 

(kntralaxayji, Orcitaaomxs, Dryomimus and 

Mtmomys. I hrec other généra, OrieutuloniySy 

Psendomerionei and Ochotonoma n.g. arc better 

represented in Asia and/or hâve aRuiiries with 

related Asiaric taxa, althuugh thèse are also 

known in some Luropean localiries. The genus 

Apodemus is apparcntly ubiquitous since it is fre¬ 

quent borh in Luropean and Asiatic taunas. We 

hâve also ro note that rhe Çalta small mammal 

association does not contain any taxon ol Alrican 

origin. 

Among rodents, Pseudomeriones and Pliospalax 

are dominant, while the murids, cricerids and 
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glirids are rare, l havc in mind that thc composi¬ 

tion of a small mammalian associaiion is iniima- 

tely related i<i rhe nature, nioile o f life and 

préférences of pœdators. However, the abundan- 

ce of gerhils and spalacid-s can only be explained 

by rhe prcsence of grasslands and open environ- 

ments witb contrastlng scasotud cliinate. ’î he 

ochotonid of Çaira is a!so well-documetited l>y 

more rhan a Inindred spccimens. lis extant repré¬ 

sentatives occiipy open environments in moun- 

tainoLi.s plateaus in Asia and North America, 

rhey arc inhabitants of tinevcn groiind with 

rocky cover and open grasslands. From this, it 

can be dcduccd thar rbe environment of rhe 

Çalta rodents and lagomorphs was a grassland 

and open woodland mixture with a plaicau-like 

ground and sensonal lemperate cJimalc. 

In a prc\'ious paper (Sen 1977), I discusscd the 

âge of the Çalta faiina and stuted tfiat it is of late 

Ruscinian âge fMN15). l.ater on, several 

Ruscinian faunas from Europe and Anatolia havc 

been compared to Çalta, and palcontologists 

agréé with its âge. The présent study does not 

offer refmement. 
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